Crystallization of BaSeC>4 single crystals was carried out in a double-diffusion system where parent aqueous solutions of two reagents are separated by a column of silica hydrogel. Crystal growth in gels is in fact solution growth, although nucleation and growth conditions are quite different from those in conventional solution growth methods. The gel is a porous medium that suppresses convection and advection, only allowing diffusion of reacting ions, which eventually meet in the gel column where precipitation occurs. This method has been used extensively as a way of growing crystals of sparingly soluble salts from aqueous solutions [ 1 ] . In the present experiments, the two parent solutions (0.5 Μ BaCh and 0.5 Μ Na2SeC>4) were separated by a 28 cm column of silica hydrogel in a U-shaped tube. The gel was prepared by acidification of a sodium silicate solution with 1 Μ HCl to the desired pH of 5.5. The acidified solution was poured into the Utube, where it polymerized to form a solid gel. In all the aqueous solutions reagent grade chemicals (Merck) were used. During the experiment the temperature was maintained to 25.0±0.1 °C.
Source of material
Crystallization of BaSeC>4 single crystals was carried out in a double-diffusion system where parent aqueous solutions of two reagents are separated by a column of silica hydrogel. Crystal growth in gels is in fact solution growth, although nucleation and growth conditions are quite different from those in conventional solution growth methods. The gel is a porous medium that suppresses convection and advection, only allowing diffusion of reacting ions, which eventually meet in the gel column where precipitation occurs. This method has been used extensively as a way of growing crystals of sparingly soluble salts from aqueous solutions [ 1 ] . In the present experiments, the two parent solutions (0.5 Μ BaCh and 0.5 Μ Na2SeC>4) were separated by a 28 cm column of silica hydrogel in a U-shaped tube. The gel was prepared by acidification of a sodium silicate solution with 1 Μ HCl to the desired pH of 5.5. The acidified solution was poured into the Utube, where it polymerized to form a solid gel. In all the aqueous solutions reagent grade chemicals (Merck) were used. During the experiment the temperature was maintained to 25.0±0.1 °C.
Experimental details
Hie high main residual electron density, ca. 4 eÄ 3 , located near Ba and the odd thermal parameters for 01 and 02 reflect the low quality of the only available barium selenate crystals.
Discussion
Selenate is the predominant form of Se in soils and water. Selenate and sulfate ions have similar chemical properties and structures and, when both are present, compete in many processes such are sorption on mineral surfaces, absorption by plants and incorporation into plant and animal tissues [2] [3] [4] . Because of selenate* s toxicity and its mobility the relationship between selenate and sulfates in soils has been the subject of attention by researchers, mainly in the context of agricultural sciences [5, 6] . However, the relationship between selenate and common sulfates mineral crystal structures are not always clear. The crystal structure studies of BaSeC>4 in the literature indicate that is isomorphous with barite, the corresponding sulfate [7] . The sulfate and selenate anions are both tetrahedral and even though the selenate anion is larger, the structures of many selenates are isomorphous with those of the corresponding sulfates [8, 9] . These studies are limited to the determination of the cell parameters and space group, but the determination and refinement of the structure of BaSeÖ4 have not been completed until now. BaSe04 crystallizes orthorhombically and its structure is isomorphous with barite 0-BaSC>4). The structure consists of isolated SeC>4 tetrahedra joined by barium atoms coordinated to twelve oxygen atoms forming irregular BaOi2 polyhedra. The structure is easier to visualize by considering the six closest oxygen atoms to each barium. These atoms form chains of distorted BaOe octahedra parallel die α-axis, in the direction that those are linked by Se04 tetrahedra. 
